In this paper, we modify the Harris-Todaro model of migration to incorporate the impact of human capital, housing stock and the availability of publicly provided goods like health care and road provision in order to analyse the determinants of migration in different regions of Poland. We apply the Seemingly Unrelated Regression Equation [SURE] model to investigate the data. Our results show that GDP per capita, unemployment and distance have a strong effect on regional migration in this country. Human capital is also an important explanatory factor as is the provision of key publicly provided facilities such as roads. The lack of housing in Poland is important in explaining the low levels of internal migration. JEL Classification: F 22, O15, J61.
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Introduction
In their seminal contributions to the economic literature, Todaro (1969) and Harris and Todaro (1970) identified real wage gaps and the probability of finding employment as the major factors behind migration. In the light of such models, it is easy to understand why strong migration pressures exist in some transition economies (Fassman and Munz, 1994; Ghatak et al., 1996; Levine, 1999: Ghatak and Sassoon, 2001; Hatton and Williamson, 1998; Straubhaar and Zimmermann, 1992) . Migration has become one of the most important factors affecting economic development in the 21st century (Agiomirgianakis, G. 1999 (Agiomirgianakis, G. , 2001 Hatton, 2001; Sheilds and Wheatley Price, 1998; Wheatley Price, 2001 ). On the other hand such models should also help explain why some economies have low or declining inter-regional migration.
Traditional economic models can be inadequate in explaining current regional migration in transition economies as they ignore the role of a number of important factors like human capital, housing and the availability of publicly provided goods such as health care and transport infrastructure. This paper focuses on the major economic causes of internal migration within Poland. Similar to other transition economies, Poland exhibits a polarisation of its economy with growing gaps between regions as well as increasing rates of unemployment (see figs 3 and 4). In view of traditional migration models it would be expected that internal mobility would reduce such gaps with migrants moving from depressed areas to more advanced regions. However, this is not happening as Poland shows very low rates of internal migration (Fidrmuc 2003 and Bornhorst and Commander 2004) . The understanding of the migration dynamics of countries such as Poland, which have recently entered the EU, is a part of the complex overall picture of intraEuropean migration and labour mobility.
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The paper will address three specific issues. First, we will examine the role of conventional factors like wage and unemployment differentials in the context of the Harris-Todaro (H-T) model to explain regional migration within Poland. We also include distance as an explanatory variable. Next, the role of other factors is incorporated. We examine the role of infrastructure provision (mostly publicly provided goods) in a region in terms of housing, health care and road provision. These factors are of particular relevance in understanding the inter-regional dynamics of migration in European transition economies (Deichmann and Henderson, 1996; Andrienko and Guriev, 2004) .
Economic theory suggests significant gains from free factor movements as long as labour markets clear. A study by Hamilton and Whalley (1984) suggests that at a world-wide level free labour mobility would bring about huge efficiency gains. However at the opposite extreme Brecher and Choudhri (1987) show that if real wages are fixed then the optimal degree of labour migration is zero. These contrasting results highlight the importance of assessing the welfare economics of migration models with properly specified and estimated labour markets. In the next section, we will develop models of different types of labour market behaviour that are characterised by wage-gaps, different marginal labour productivities and different employment probabilities. Thirdly, we modify the standard H-T model to incorporate the impact of human capital (the educational level of the migrant) to analyse the migration decision. Section 2 of this paper provides the theoretical model. In section 3, we describe the data, sources and key background literature. In section 4, we apply the Seemingly Unrelated Regression Model
[SURE] to examine the data. Section 5 concludes. 5 2.
A theoretical model of migration
Our theoretical model of migration is based on the Harris-Todaro (1970) model of ruralurban migration, hereafter referred to as H-T. The future expected income from migration is given by
where C is the direct cost of migration, r is the migrants' discount rate, P is the probability of employment at real wage W u and W b is the real income received if unemployed or employed in the informal sector. The would-be migrants compare (2.1) with the future income from remaining in the rural sector. Under conditions of uncertainty, the probability of obtaining employment is given by
where L is population employed, N is total population and M is the rate of migrants coming from the rural region and the subscript u refers to urban regions while r refers to rural areas. Equation (2.4) assumes that migrants compete on equal terms with the incumbent urban employed population. Thus as M rises, P falls and migration continues only until the returns from (2.1) and (2.2) are exactly equal. Hence, the equilibrium migration rate M is given by
with P given by (2.4). Substituting (2.4) into (2.5) and solving for M gives the equilibrium migration rate. Equation 2.5 is derived assuming equality holds in 2.3.
We require that Wb-Wr<rC for M>0 which implies there is no incentive to leave rural areas for urban unemployment.
From (2.6), we get the familiar results
Inequalities (2.7) state that any marginal increase in urban wage (W u ) or decrease in the rural wage (W r ) will increase migration. Paradoxically, any policy to increase employment in the advanced urban sector will raise the migration rate and may increase urban unemployment.
Hence, as predicted in the H-T models, a policy of creating more employment opportunities in the advanced regions may only enlarge the migration from the backward region. Also, any decrease in the cost of migration will increase M. Clearly, the H-T model ignores the impact of human capital, availability of public goods like health care, housing stock and road infrastructure in migration decisions. Later, we extend the H-T model to include the impact of such factors. In fig. 1 we show that after migration of labour from the backward to the advanced region, the equilibrium real wage will be W. The welfare gains are equal to  KED (advanced) + EDCJ (migrants); loss for backward region  FGJ = EJC. Thus the net overall gain = EKDC.
Incidentally, Hamilton and Whalley (1986) estimate this area for global perfect labour mobility. Clearly, the size of the gain will depend on the degree of labour mobility, nature and quality of labour, substitutability or complementarity between different types of labour and the degree of labour absorption in the labour market given by the real wage flexibility.
Inter alia, the greater the wage flexibility in the host country, the greater would be the welfare gain (Ghatak et al. 1996; Levine, 1999) .
It is known that in the original H-T model, uneducated labour has as much chance of getting a job as educated. Clearly, this is unrealistic. Hence, we now introduce two new assumptions in the H-T model. First, the probability of finding a job is also a function of the endowment of 
thus individuals with a higher endowment of human capital will find a job more easily. Let HC be normalised in the interval (0,1). Then the probability of obtaining employment is assumed to be:
Both Bencivenga and Smith (1997) and Chaudhuri (2000) have developed models providing further modification of the H-T model, showing how urban unemployment and the informal sector can be understood within an H-T type model.
The second assumption is that the utility of finding a house is H. Would-be migrants face a new uncertainty. If they stay in the rural sector they are certain about having a house available, but after migration, migrants may face a shortage of houses. The probability of finding a house Ph is given by
where D is the total amount of dwellings in the urban sector.
Finally, let PG be a vector of quantities of n publicly provided goods such as health care and road infrastructure. Formally,
The utility of publicly provided goods, Ug is independent on all other variables in the utility function. It is given by,
With these new conditions, the expected utility of migration becomes
and the utility of staying in the rural sector is
where the superscripts r and u refers to publicly provided goods in the rural and urban sector respectively.
Equilibrium will be achieved when (2.13) equals (2.14). Solving for M in equilibrium results
where  b is the difference in utility between staying in the rural sector and migrating for unemployment without a house, this is
We require that individuals prefer to stay in the rural sector rather than to migrate for unemployment without a house, such that  b > 0, a sufficient condition for M>0 in (2.15) is
which implies that the difference between wages in the formal and informal sector, corrected for human capital should be greater than  b. Think about two extreme cases. First, if HC is the minimum possible, zero, migration will hardly take place because the probability of obtaining employment is zero. Second, if HC is the maximum value, one, then migration will take place if the plain difference between wages in the formal and informal sector is larger than the utility difference of staying and leaving for the informal sector without a house. If inequality (2.17) does not hold, then M > 0 only if there are enough dwellings available in the urban sector to compensate.
The effect of changes in housing, human capital and publicly provided goods on migration is
given by the following derivatives:
It follows that if  b > 0 and wages in the formal sector are higher than in the informal sector, then (2.18), (2.19) and (2.20) are positive, while (2.21) is negative. Therefore any marginal increase in dwellings, human capital or in any publicly provided good in the urban sector will increase migration; while any marginal increase in publicly provided goods in the rural sector will deter migration.
3. Background and data sources.
There has been growing polarisation of the Polish economic space since the start of the Transitional Programme in 1989 with some regions growing much faster than others (Ghatak et al. 2005) . However the pattern of inter-regional 4 migration within Poland throughout the same period only faintly reflects this polarisation 5 . Clearly, the lack of labour mobility from the low-productivity to high-productivity regions adversely affects efficiency and gains in output and employment. This has been explained in Fig.1 .
Firstly, we locate our model of migration within the developing themes in the literature.
Thus we test the extent to which inter-regional migration flows are correlated with:
A) relative economic opportunity, measured by regional differences in wage rates and unemployment -the Harris and Todaro (1970) hypothesis. In the case of Poland there is a lack of regional data on wages for the time period we are studying. Wages therefore proxied by GDP per capita in our model. B) regional facilities (particularly publicly provided facilities) -the Tiebout (1956) hypothesis. In our model we test for road infrastructure, health and housing facilities. In the faster growing regions these factors act as agglomeration economies thus increasing regional productivity, raising wage rates and attracting inward migration.
C) the relative distance migrants have to travel -the Hatton-Williams (1998) hypothesis.
This proxies for the cost of migration.
D) the impact of human capital on migration patterns (Dustmann 1996) .
The theory behind these views of migration, the choice of our model and the choice of variables has been built on previous research in this area as well as our developing understanding of the forces of inter-regional migration.
12 Secondly, we locate our paper within the specific and limited research on inter-regional migration within Poland. Deichmann and Henderson (1996) clearly emphasize low internal migration as a serious problem in impeding efficiency and economic growth within Poland.
They indicate that regional migration declined in the first half of the 1990s (especially ruralurban migration) and that population levels seemed frozen at sub-optimal urbanization levels.
They also indicate that migration patterns within the country did not appear to respond to unemployment differentials and point to the housing shortage as the most likely candidate for explanation 6 . Bornhorst and Commander (2004) also recognise the efficiency lost due to the low migration rates within Poland and point to the poor housing market as its cause. Our In accord with the theory elucidated in section 2 and also in accord with other countries' experience 7 we expect that within Poland regional migration is correlated positively with 5 Official inter-regional migration figures greatly understate the amount of "temporary economic migration" (spending the working week in one region while returning home at weekends) that is taking place in Poland 6 Other studies of Poland had indicated already this housing shortage (Mayo 1988) . Studies in other counties also confirm the importance of this variable. For example Cameron and Muellbauer (2000) with reference to UK regional migration note " The housing market therefore has an important impact on regional convergence". 7 Hazans (2001) shows with regard to Estonia, Latvia and Lithuania that while registered internal migration has been declining in the post -Soviet era, nevertheless the existing migration patterns follow traditional explanations: regional unemployment, and wage differentials . He also notes the importance of human capital as a factor in the migration pattern. Much of this resembles the Polish experience described in this paper. Similarly 13 GDP per capita (our proxy for wages) and negatively with unemployment in the faster growing regions. These regions therefore pull in workers from the slower growing regions.
We expect that general infrastructure facilities in the faster growing regions act as magnets for migration, being expressions of agglomerations economies in these areas. Thus we expect that housing and road transport facilities will be positively signed on their coefficients. Health facilities are our only doubt. While consistency would demand we give it the same sign and expectation as the previous two variables, prior research (Deichmann and Henderson, 1996) indicates that migration was accompanied by worsening health statistics in the first half of the 1990s in Poland. By implication therefore Polish workers were moving to industrial areas in spite of the health hazards. Our inclusion of the variable of infant health (proxying for health facilities) remains open therefore as to expectation of sign. Distance to be travelled by the migrant, as proxy for the cost of migration, is assumed to be negatively signed. Human capital, as explained in Section 2, is expected to be positively correlated with migration.
All data has been drawn from the web site of the Polish Central Statistical Office (Glowny Urzad Statystyczny, GUS: www.stat.gov.pl) This data comprises regional data on the following: migration, unemployment, GDP per capita, housing, secondary school education, infant mortality, road provision and population numbers.
in Russia internal migration is of low intensity but nevertheless is determined by economic factors (Andrienko and Guriev 2004 ).
4. Empirical specification and results
For empirical estimation we follow
where M ijt is the natural logarithm of migration from province i to province j;  i and  j are fixed effects for donor and destination provinces respectively, used to catch spatial heterogeneity; and X is a vector of explanatory variables which are as follows: D: is the road distance in kilometres between the capitals of provinces i to j, which we proxy for migration costs.
RD jt (RD it ): natural logarithm of density of road length in destination province (donor province).
IM jt (IM it ): rate of infant mortality in destination province (donor province).
The latter two variables are used to test the incidence of publicly provided goods. RD is a proxy for infrastructure and IM for health care. Three different models are estimated, the first does not take into account publicly provided goods, the second only infrastructure while the third uses all variables.
Some migration studies use symmetrical models, in which explanatory variables such as unemployment and GDP per capita are ratios or differences between donor and destination provinces. This may imply strong assumptions such as perfect information. Migrants may not react equally to changes in labour markets in far provinces compared to those in home region for which more information is available (Taylor and Martin 2001) . Furthermore, Bornhorst and Commander (2004) suggest that lack of information about job opportunities in other regions may be a cause of the low rates of migration in transition economies. Therefore, equation (4.1) uses the less restrictive asymmetrical specification.
The data used for estimation of equation (4.1) Table 2 shows Maximum Likelihood estimator (ML), in which case, the process of obtaining estimates of the variance-covariance matrix is iterated until convergence. Both estimators are asymptotically equivalent and are reported for comparison purposes. Table 2 contains our preferred model (model 3).
Results are very similar across the two different estimators, the main difference being that in the second unemployment in the donor region (Uni) now becomes significant at the 5% level while road infrastructure for destination region (RDj) from being insignificant in Table 1 just approaches the 5% significance range in Table 2 -for all practical purposes however we can say that with a t-statistic of 1.99 it is a significant variable. However road infrastructure in donor regions (Rdi) in both tables proved insignificant. Our health variable proved insignificant -not unexpected given the evidence of previous research. Health issues do not seem to be part of the migrants' decision making process. For the sake of brevity we shall comment on the results of Table 2 since these are our preferred results. All variables in Table   2 (except for health which we left open) have the expected signs.
Y i , U j and D are highly significant. Yj and U i also prove significant though somewhat less so. Thus our results for Poland generally confirm traditional theory that internal migration follows the incentives and disincentives of relative regional opportunity and cost of migration. In explaining migration decisions specifically in Poland however, GDP in the destination province is important but not as much as in the donor province. Unemployment in the donor province is also significant though less so than the unemployment situation in the destination province. Distance is a very important explanatory variable for migration thus lending support to gravity type models. Housing facilities in the destination region (DW) and the educational background of the migrant (HC) are both highly significant with both SURE estimators. Finally, road provision (RD) is significant only for destinations regions in our preferred Table 2 . Health, proxied by infant mortality in our model (IM) is not significantthus indicating that workers are moving for principally narrower economic motives.
It follows from equation (4.1) that coefficients estimated are elasticities of migration with respect to their variables. Almost all elasticities are stable across the different models and estimators. Elasticity of migration with respect to GDP per capita in destination province is about 0.3, while with respect to GDP per capita in source province it is about -0.7. Thus the effect of GDP per capita in home regions is much stronger than in destination regions. The elasticity of unemployment in destination regions is about -0.3; while in source province it is close to zero. The elasticity of distance is about -1.7 and the elasticity of human capital is about 0.3.
The elasticity of migration with respect to housing is the largest reported at around 9 i.e. a 1% increase in available dwellings will increase migration by about 9%. Given the low levels of internal migration observed in Poland and given these results, it seems that housing is a key factor deterring inter-regional migration. An increase in the number of dwellings is the most effective way to boost migration.
After housing, the largest elasticity is that of distance. Migration to more distanced areas is discouraged. This effect is weaker than that of housing but is stronger than that of traditional factors such as unemployment and GDP per capita.
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Conclusions
Our paper expands the traditional studies of inter-regional migration with a theoretical model and its empirical analysis with the integration of new variables. In addition to GDP per capita and unemployment in source and destination provinces, as well as distance between provinces, the effect of housing, human capital and publicly provided goods are also studied in our model in the light of the special characteristics of the transitional economies.
Polish regional migration is low by international standards -a feature noted in other transitional economies. However the migration that does exist follows economic patterns being influenced by relative regional economic opportunities and costs. Evidence shows that GDP per capita and unemployment have a strong effect on internal migration. However, GDP per capita in the donor province has a stronger influence than in the destination province.
Unemployment has a stronger impact on migration in destination rather than donor provinces.
Such asymmetry reinforces the assumption of imperfect information.
In accord with the gravity model migration is negatively affected by distance. We have found evidence that such migration is also influenced by regional facilities, which we have measured in terms of road infrastructure, health and housing. Lack of housing in particular has proved to be a major explanation for the low levels of migration. Health has not played an important role in migration decisions in Poland. Road infrastructure in the destination region does play a part in the story. Finally the human capital quality of the migrant plays an important role in migration since provinces with increased education tend to provide more migration.
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It follows from these findings that in order to encourage greater labour mobility for reaping efficiency gains an important policy decision for the Polish government is to provide more practical housing for key workers in those regions with growth potential. Regional facilities can also be improved thus providing the infrastructure necessary for increased employment.
Finally greater educational provision helps migration. The better educated migrant is more equipped to find work, long term employment and a higher wage. 
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APPENDIX
